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1. Introduction 
 

This report presents three alternatives for managing the traffic congestion caused 
by ferry arrivals and exiting traffic in the area Vippetangen, Norway. The objective 
is to create and assess different approaches to deal with the traffic caused by ferry 
arrivals. And mitigate it’s the negative effects on the surrounding areas. 
 
 The analysis period covers the off-peak traffic from 8:30 am to 11:30 am on a 
typical weekday.  
 
The three alternatives developed are presented in detail in Section 3. 
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2. Existent Traffic path  
Figure 1 shows the current route for ferry traffic heading westbound on E18. The 
current “blue route” presents several challenges, notably navigating five closely 
spaced intersections leads to frequent stop-and-go situations, causing delays, 
increased fuel consumption, and higher CO2 emissions.  

Additionally, the queue forming along Skippergata can disrupt the flow of vehicles 
exiting from E18, raising safety concerns for network users. These challenges 
highlight the need for improvements in managing traffic flow in the area. 

 

Figure 1 Existent Traffic Path through E18 - Westbound direction 

 

  



3 
 

 
  

3. Alternatives 
Three distinct alternatives were created to handle the traffic resulting from ferry 
arrivals. Among these options, two underwent evaluations through simulations.  

The analysis encompassed traffic conditions from the end of the morning peak until 
noon (8:30-11:30). Simulated traffic period is illustrated in the figure. It should be 
noted that the performances of the alternatives might fluctuate during peak traffic 
hours. 

 

Figure 2 Daily traffic distribution and simulated period (highlighted in red) 
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3.1 Alternative 1 
A new alternate route for traffic traveling from the harbor to the westbound E18 
has been implemented. This new route reduces the number of intersections 
vehicles need to pass through, aiming to improve traffic flow. See Figure 3 for 
details. 
 

 
 
Figure 3 Alternative 1 – Proposed Path Details 
 
To accommodate the chosen path, lane configurations at the intersection Langkaia 
x Radhusgata have been modified. Specifically, as shown Figure 4, northbound 
traffic is now allowed to move straight or turn left through a shared turn lane. 
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Figure 4 Proposed lane configuration details 

 

EXISTING LANE CONFIG 

PROPOSED LANE CONFIG 
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Due to the modified lane configuration at the Langkaia x Radhusgata intersection, 
the corresponding timing plan has also been revised. The existing phase diagram in 
Figure 5 has been updated. In the new control plan, southbound and northbound 
phases are separated, eliminating conflicts, and maximizing safety. 
 
The details of the new phase diagram are presented in Figure 6. The green phase 
for interval 1 has been split into new phases while maintaining 90 seconds cycle 
time and coordination with neighboring intersections. 
 
The new timing plan incorporates detectors and is programmed for both actuated 
and coordinated operations. This allows for efficiently transferring unused green 
time to other phases, ensuring the maximum intersection capacity. 
 
 

 

Figure 5 Existing Phase Diagram 

 

 
Figure 6 Proposed Phase Diagram 
  
AIMSUN simulations of the developed alternative revealed that the reduced green 
time and shared northbound left turn lane along Langkaia caused increased delays 
and queuing.  
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To address the negative impacts of reduced green times from movement 1 and 2 
(shown in phase diagram, Figure 6), the timing of green signals has been adjusted 
at two marked intersections in Figure 7.  
 
At Langkaia x Radhusgata intersection (intersection #1 in the figure), the green 
signal for northbound traffic starts earlier than the green signal for E18 ramp traffic 
at intersection E18 ramp x Grev Wedels Plass (intersection #2 in the figure). This 
allows the queue along Langkaia to clear before the vehicles from the E18 ramp 
reach the Langkaigata x Radhusgata intersection. However, there is still a 
reduction in capacity that is being experienced. 
 

 

Figure 7 Study area 
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3.2 Alternative 2 
Building upon Alternative 1's new ferry route, Alternative 2 was developed and 
capacity problems was tried to be addressed by increasing the number of lanes 
along Langkaia (Figure 8). 

In alternative 2, as shown in the Figure 8, the number of lanes on this section has 
been increased from one to two, facilitating uninterrupted flow and improving 
capacity. Additionally, separate left-turn and through lanes have been implemented 
to further prevent congestion and capacity enhancement.  

While Alternative 2 utilizes the same phase diagram as Alternative 1, the increased 
capacity at Langkaia x Radhusgata intersection, with separate left-turn and 
through lanes, aims to alleviate the queuing problems experienced previously, 
particularly those caused by reduced green time for northbound traffic in 
Alternative 1.
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Figure 8 Alternative 2 Lane Configuration Details

 
Alternative 1  
One lane along marked area 

 
Alternative 2  
Two lanes along marked area 
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AIMSUN simulations of Alternative 2 revealed that the new lane configuration significantly 
benefited westbound traffic traveling from the harbor to the E18 highway. This alternative helped 
minimize their travel time and improve the overall traffic flow. 

However, this change had a limited positive impact on traffic coming from the E18 ramp and 
traveling along Langkaia. Most of these drivers continue northbound along Langkaia and were 
negatively impacted by the reduced green time for northbound through traffic.  
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3.3 Alternative 3 
Unlike Alternatives 1 and 2, which utilized a new route for traffic from Harbor to E18 Westbound, 
Alternative 3 focuses on optimizing traffic flow with the existing routes (Figure 9). 

 

Figure 9 Existing Routes of Ramp Traffic and Traffic from Harbor 

 

Analysis of the existing timing plan and simulations revealed that current control plans and 
coordination are designed for the primary path marked in red (Figure 9). This approach prioritizes 
minimizing queues on the E18 off-ramp. However, during off-peak hours and when ferry arrives, 
traffic flow patterns shift, with the black arrow path experiencing increased volume compared to 
other parts of the network. 
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Therefore, Alternative 3 proposes a dynamic control plan. During off-peak hours and ferry arrivals, 
a different control plan and coordination system will be activated, prioritizing traffic coming from 
the harbor instead of the E18 ramp traffic. 

It's important to note that while this alternative eliminates the need for geometric changes, its 
performance has not yet been tested due to time constraints and optimization needs. 
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4. Summary and Conclusion 
Improving Traffic Flow from the Harbor:  

This report summarizes three alternative strategies to improve traffic flow from the harbor upon 
ferry arrival, while also aiming to optimize overall traffic performance within the study area. 

Maintaining Existing Coordination System: 

All proposed timing plans for each alternative were limited to the existing cycle length of 90 
seconds to maintain the current coordination system within the network. 

Alternatives 1 and 2: New Path for Harbor Traffic 

Both alternatives 1 and 2 introduced a new path for harbor traffic heading E18 westbound. This 
new path aimed to minimize the number of intersections that vehicles will pass through and 
potential traffic conflicts. 

While both alternatives shared this route, they differed in their specific lane configurations: 

Alternative 1: Northbound and southbound traffic were controlled with separate phases. At 
the Langkaia x Radhusgata intersection, northbound through and left-turn traffic shared a 
lane. 

Alternative 2: This alternative utilizes the same control plan as alternative 1. However, the 
number of lanes along Langkaia through and from the Langkaia x Radhusgata intersection was 
increased from one to two.  

Additionally, through and left-turn traffic is separated at the south side of the intersection. 
This alternative offered the best performance for ferry traffic by minimizing traffic conflicts and 
increasing the road capacity and the flow. 

However, alternative 2 also negatively impacts traffic traveling from the E18 onto Langkaia due to 
reduced green time.  

Further analysis was recommended during morning and afternoon peak hours to assess the full 
impact. 

Alternative 3: Dynamic Control Plans for Existing Path 

Unlike the previous alternatives, alternative 3 utilized the existing path but proposed 
implementing different signal control plans based on the time of day.  

This alternative was considered the most economical and straightforward to implement, but its 
performance was not tested due to project time constraints. 
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5. Appendix 
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